. A possible layout of the ITk, showing a projection in the r − z plane of a quarter of the detektor. Pixel modules are shown in red and strip modules in blue. [3] The current design, shown in Figure 1 , of the strip part of the ITk uses four 2.8m long cylinders with radii between 405 mm to 1000 mm in the barrel region and two end-caps with six disks each from z = ±1512 mm to z = ±3000 mm. This results in a coverage up to ±2.5 units of pseudorapidity η. All these layers are double-sided and rotated by 40 − 52 mrad relativ to each other, to allow a second coordinate measurement. The final layout is in preparation.
The biggest change to the current ATLAS inner tracker is the replacement of the Transition Radiation Tracker with semiconductor detectors made from 47.8 mm long silicon strips. The outer active radius is slightly larger, improving momentum resolution. The number of strip modules and readout channels will increase by one order of magnitude compared to current strip detector. In order to improve the granularity, 23.8 mm long strips in the inner part of the barrel are included in this layout. The lengths of the strips in the innermost layers and disk sectors are significantly reduced compared to the current detector. The barrel and end-caps are built from two types of multimodule assemblies, staves and petals, see Figure 2 . They differ mostly in their geometrical shape, due to the different geometry requirement in the barrel and end-cap. Both provide power, cooling and data to the individual modules. The modules are glued on the carbon fiber/capton flex bustape structure. Cooling is achieved by evaporating CO 2 in titanium pipes in the structure, to allow for operating temperatures of −35
• C at the end of life of the experiment when the maximum radiation damage will have been reached. The bustape on the staves and petals also transports the data from the individual modules, with up to 2 × 640 MBit/s, to the end of structure where it is combined into 2 × 10.24 GBit/s fibers. Also power is distributed with 2 × 9.3 A @ 11 V per stave or petal. The modules are built from a 320 μm thick n + −in−p doped silicon, on which the hybrid circuit board with the front end application specific integrated-circuit ASICs (ABC) and HCC as well as a powerboard with DCDC converter are glued as shown in Figure 3 . The sensor will come in eight different designs, of which two are used in the barrel and six in the end-cap. They are designed to make maximum use of the usable area of 150 mm wafers, as shown in Figure 4 , and will be biased between 100 V and 700 V depending on their radiation damage. The ASICs used on the module are mostly wirebonded to the hybrid and the individual strips for read-out. The total number of wirebonds on a module is about 6000. Other components on the hybrids, mostly SMD passives are soldered. As the buildup is with the electronics on top of the sensor and the cooling in the support structure in the sensor, the main thermal path is through the sensor. The powerboard, as shown in Figure 5 , generates from the 11 V on the bus tape 1.5 V@3 A required to operate the ASICs using a DCDC converter. It also contains monitoring for low voltage and current, high-voltage current as well as temperature. This is measured by a specialised ASIC, called AMAC, which can also act based on these measurements and turn on or off components for autonomous safety. For the high-voltage, there is also a filter and switch located on the powerboard, to have the option to disable single modules. The ASIC associated directly with data taking are the ATLAS Binary Chip (ABC) which has 256 front end channels directly connected to 256 strips and the Hybrid Control Chip (HCC), which interfaces between up to 11 ABC on one side and the stave / petal data connections on the other side. Prototypes of both ABC and HCC are shown in Figure 6 . The ABC also contains buffers to store 12.8 μs + 128 events to match the ATLAS trigger scheme and does data compression by zero supression. The HCC provides all ABC with common control signals (2 × 160 MBit/s) and collects the hit data with 160 MBit/s from each ABC. The ABC data is then multiplexed on an event basis and packetised to be sent out over a 640 MBit/s link.
The ITk strip project is now in the phase of preparing the Technical Design Report. After successful approval of this document preproduction and finally production can start.
